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(54) Title: METHOD OF PREDICTING ABNORMALITY OF LIPID METABOLISM 

(54) ig^<z)«jRF: mwitmm^&(D=f^myjBi 



^= (57) Abstract: It is intended to provide a method of predicting abnormality of lipid metabolism caused by a compound characterized 
by comprising detecting, in a sample collected from a manmial with the administration of the compound or cultured manMnalian 
tissue or cells exposed to the compound, (a) phenylacetylglycine and/or phenylacetylglutamine or an arbitrary metabolic intermediate 
in the metabolic pathway from phenylalanine into phenylacetylglycine or phenylacetylglutamine, and (b) hippuric acid or an arbitrary 
metabolic intermediate in the metabolic pathway from phenylalanine into hippuric acid, and using the quantitative ratio of them as an 
indication to thereby predict the possibility of the induction of abnormality of lipid metabolism by the compound. It is also intended 
■^f to provide a method of diagnosing abnormality in lipid metabolism and related diseases characterized by comprising detecting the 
above-described (a) and (b) in a sample collected from a mammal and making a diagnosis with the use of the quantitative ratio of 
them as an indication. 
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m'^^iM^Mm^V t°K— ^-^^ : drug-induced lipidosis) tU^^tl^^t 

SUfc^TKttlS^^ V^^pv^Scationic amphiphilic drug 
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(^^?I!J * f:i^if U#§ Wffi^ c> M^^^^"T?fc S o 

10 y t:° v-;^ (^i^M • mm^m h uTf*. ^!i;^t***tijfiL}c:*5tt sips 

'^i^M^-t ^ ^ 1^ ^ y ^ ^ (metabonomics) h 9 ^ V h ^ ^ ' 

-^^^^mti^x^ mm(o^^B.wm'^m,0^wm^(D)t^mm'^-^nx\^^^ m 

X.}^. J. K. Nicholson et aL , Nat. Rev. Drug Discov. , 1'. 153-161, 2002 
25 *5 J; "0^ J. C. Lindon et al. , Toxicol. Appl. Pharmacol. , 187: 137-146, 
2003#fi^) o 
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^(Dfci^. mm%^m (nmr) m^^^co. m}^ir^x(oj^m^<oiy^'r/^^m^ 
mmmm'Bv }^°¥-^^:^k<Dmmxi-i. vi^m^mn^r. rpLsisj tmm 
:7 -r^ ^y/v-m ( >^ ^ ^/vr -fe y v ; pag) tm^^-^ *a u 

10 XMMir^:^t:d^m^^thX^^ (J. R. Espina et: al., Magn. Reson. Chem. , 
39: 559-565, 2001) , PAG;0S^^(?5PLsisf|^'|4(D^^'l' — bTflJffi-T? 

l^c^)-?— — 2^ LX<7)'ft«'[4tJ:oV>T«7i5^^(7)^^*T?fc6 Society 
of Toxicology 43rd Annual Meeting Abstracts/Toxicology 194 (2004) 206- 
15 207-t?f*. ^cfPAGf^, Y\.s\st€.\-yxf^<^ ^<D^fe<^lipidosis(^^^^ ::^-=<'— — 
h\^X%i^^X'h'^h lE^ $nXV^S(^J^>ctU. Analytical Chemistry, 75: 
4784-4792 (2003) "Cf^i^ PAGf^^V^-^V^PLsisOgiV^^^^ "trfc S (^-f" 

^V^v^i:fP$i^TV^S) o 

20 ^^^(DlB:^ 

m^(Dmm^v,\^^^mimtvx(Dmmmmnm(Dmm:ijm. m^^mmmf^ 
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15 i&.T. \'PAGm tmmir:^m^t>^h^o t :7^^/V' 

'a'i^^s^ufci^/^{^*3i u-cPAGN/M^mi:b(D^:t5^cii;tjp;d5^j?) ^nr^o =6^0 

PAG (PAGN) /mmMit\^. 9 iy hf^ifXtj: < . t h ^-^J6fcnt?Lllji^— ^ 

25 (1) ih^m^^-^^nf^m%mm^ ^ rn'm^tcnw^tM^t^mimm^^f^ 
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:ytm^mt(Dmi:t^mmt-r^±m ci] tB«<o;^fes 

[3] W;05M> skm^fcl1i:skmTh^±m [1] IE^C);^^s 
-efcSJiiB [1] fE^o:;^tife. 

25 [8] ^W^, jfiL?f^fc:fiJfiL^"t?feS_hiB [6] |E«feO;&^^. 
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Efm^. m^ms m^m^ T;\^y^^^-^-m. »Lmm^^x:^m.^mmmmmi)-^h 
fj:^m^'omu^fh^±M [6] 

■^^m(D^m ' L--:7a^^/ur^=^^^ (ut. rphej fcR&iB-rs 

15 

$ % b < ■t' (O (a) PAG*5 tJ«/ ^> b < flPAGN. * 

fc}i:Phed^e>PAGt>U< }^PAGNtcI^S<-tlit^]?&l^^3{tS^SC»f^liJ'f'ra^ (i^^T. 
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n n — {^)l&f^^^V^S r i: j^s^e^^ U< . ^yh<^#'a'. -^J ;^ Sprague- 

Dawley (SD) , Wistar, LEWm(Dj&^^9 iy h ^^^if htl. '^'^ ^^(D^^^ 
BALB/c, C57BL/6, CSH/He^ DBA/2, SJL. Cm^(D^^^Wi-^ ^XJ-\m^ ICR 

^^M.t>h^ SPF (specific pathogen free) h\^<\±>^ h iJ^' 1/— K 

20 < ftiaffCfe o T. Phe^:» bPAG hV< f^FAGN}^^ S ftit^^O^f P b < 

•t^-h(D'rjhfi\fm\^umn.-^i:<. -hh^^mm arm. mmm. # 
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mi^iHi^. w^mm. mm. a-^^. ##^1^. fiMjia. raKl0Js^^ 

mm. mm. nmr^. Mmn. mm. /j-p) . mm. rmi^. mm. 
5 wm. ^m. ^mm. ^^m. mm. 'n-m. mm. m. m^m m. ±m. 
/«) . sk^. »hm. mm. m. m-rm. ^m^^n. m±m. m%. lpm^ mm. 
"^n. mm. mmmm. 'W^m^iifi . h^\^^i-x±mmm - mmf}^hm^ 
^ti^mmm^j:ifmm^ti^o m^\^<\-i. sm wm. m. mmmv>'^m. 

20 m.^^. mmn. i^y. m.m^m) \zL^^-r^^ht>^x-^^. u 

25 —^\z.m-^\^^xn^^tifc^m\^xm^<DU-¥M:^mM^ti^o ^-^mm^j^^^ 
vwcm\^s^i-fxn^:Lt-d^x^?>. ii^-^7b>hnptmni.^x(Dmm\-^mmm. urn. 
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v^^*ffj«. Wilis mmmvy^<m. mmmi^m^'r:5ms^hv<i'imM(D^ 
mm-^p%\^—'^^m m±.\'tmi^m2mm. m^\^<nm--m\2mm) p=^<d 
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xmmvfcskm^^'mw^i:t^^mx^^xmm.v^ !ii-^Kjt^]^x^^<v i^. edta. 
^^>m-f- h y ^j^m(D^mmM^mu\.xm't-^m^\^< i-^skm^mmi^x^ 

15 mi(Djkmm^^^^K'^m^x^^mvx%^^^^m]kmm^^. m%W}mm 
mhv<}t.mmmmm\^-^'^^x'^mir:5:^mi^m\:^x^mv. mmh\^< i-xmm 

Txm^i^f^BMmmM(Dm^^^ hvzf-yi^-EmAtj^t^^m^^^xmm^-^. m 

'L^UTmSrHIiDlbfv:^. LM : m5--m20%(Dmi^t^->skm (FBS) 

^-g-tfMEM (Science, 122'. 501 (1952)) , DMEM {Virology, 8: 396 (1959)) , 
RPMI 1640j#j^fi (The Journal of the American Medical Association, 199'. 
25 519 (1967)) ^ 199j§ifi {Proceeding of the Society for the Biological 
Medicine, 73: 1 (1950)) (i^^^(c:j^;; CT. -<:=:Vy>'. :^hU^h'^^ 
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5 mm^!^-'Cxm-Mf\^W^ir^ :i t-Hi^T^ ^-d^^ a^i^5xio^~^ixio^ceiis/ 

10 5%C02/5ro02/90%:^M^CO#ffl^T^ ^30~^40°CT\ ^3~^168B#Pb1. 0* 

}^xmmymM^fatmm±m(D^^TM^^M*b>^m. mmm^x^m'^^m.i^. 
j#«_htf ^^ov^T^^•^<^^ ^\^m'M''m\^it-\^xmmm<D^M^m vtc^Xs 

mm. :^-^mmmmm<ommmmmm^='x\ ^■^m^^^^m^^m.mim-^^mm^m 
m^m\^^xm^ymM^^w\^rc^. m>h^mvx±m^miiixir^^t\^xvm^ 

^:z.t^^x%^o 

< f^PAGN rpAG/PAGNj i HH-fBi- 6 ;5 ) * f^iPhe 3?)^ ^ PAG ^> b 
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10 y)L-^xily:y (Tyr) (^^^b^tb. $ e> =i — /^T ^ ^^'t^ 7 ^^^^''tC ^^(^l^ 

CoA^^T:ftlt-6tJl^PAG (^iJ'hs -^^^^^^ ^ >^c& ^^(^J^^a*) *5 J; TJ?/ ^ fc J* 
15 PAGN f-/V>^e^<^#^) (Jlftit^tbT (HlK^^i^A) . ^tf^ei^m^tl. 

o-e. ^'f'PAG (PAGN) /mmmmt,mm.m.m\^mox\^^o y . 

25 y fc" K-->';^M^tt-efe6 r tux^J^ilt) . PAG<^)it;t)n^ 
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(a)/(b) J:bfctt-eJ^e< > (a) + (b) \Z.^-r ^ (a) ^> U < « (b) <^ i:b ^> * tl. 6 o 

20 x.xmU^^'^=^'^—ir^^hfi:}£i>m\f^fh:^o 

PAG/PAGN, m'^mwih) h\.x\i.mmw.iim'^\^\'^-i)^. 

25 ^iJ^^^«(a)*5J:t;?(b)f;iv^^>J^ceSM^e:*^&^^lJ;oTJ^mUT^> J;< . 
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mt vxn. mx.i-£mmM.m%^ im nm, ^^c nmr) , h^^^^^y 

(GC) iS7s^xi--ry^'7'7>( m.'^^m (GC-MS) fSji^S^i^ a 

'^y^'y^^— (HPLC) HPLC-NMR^. n h 17 ^ Wi^^^f 

(LC-MS) LC-MS-MSfe, ^il^ n h i?'^ :7 ^ mM.^"^ (TLC-MS) fe, 

5 ^^f^ y — y'— (czE-Ms) ^ M,jTiy±4 ^mm 

M;tf^> mRmK^^PhGtmmiSkb^i^mir^^^. W^\^i^J.R. Espina 
10 al. (2001 ; Jixfe) ^ Drug- Metabolism and Disposition, 26(Xl) : 1134- 

1 143 (1998) \z.mWL ^ fif^:^^ ^sv^ft^ttbt^apr^ \^XK)^ij'? ^bi)^-^ 

PAGi:M^^^^tt|i~S#'8's \'tDrug Metabolism and Disposition 

(1998 ; JLxl^)^CfBife$tuf^:;^fefe§V^fi^t^^-^Cf^l;^&^-i«9. *fc^ :7cc 

15 =-?VmW.^^)^-^'^^'hn~. ^\^\S.. Am J Physiol., 275 Pt 1): E843-E852 
(1998) ^^|B«$tbf^:;^^fe6V^^*^i^^^2pCr^:>^fe^c:J: t9fT5 ^^^S-e#So 

HPLC \Z. i:. ^ ?kQ t mWi^t ^ Mx. i?ri/^ #e tabolism and 

Disposition (1998 ; Jtxii) ^C|B^$;j^fc;^^fefe^V^}^■etb(c:2pCfc:;^fe^c: J; 9 , 
*fc, M^m*fc:?*^,t>#m^^ai-S#'a^J:i. mTLUDrug Metabolism and 

20 Disposition, 31 {S): 987-992 (2003)^ J. Phaxmacol. Exp. Ther. , 305(,1)'. 
279-289 <,20QZ)\Z.m^^fltLlv^h^\^\t.:Ln^\^^^f^^W:\^i:^no - ^ 

HPLC-NMR?^{^ J: f9>^M^^^^mi-6#-a-}^. Biochem., 291: 

245-252 (200l)lClE^$tt/c:;^mfc-5V^J^-^nt-^PCfc;^&l^J: ?)^f 5 ^ JOS 

25 -e^;5o 

GC^'^, GC-MS&J^ J: PAG i .^^^ ^ ^^ffl-r S #11 X. fiZirz/^ Metabolism 



wo 2005/064344 



PCT/JP2004/019758 



15 

and Disposition (1998 ; _h3i6)>. Drug Metabolism and Disposition (2003 ; _b 

LC-MS-MS ^ V) mWi^^^^'t ^ > #11 X. \lRapid. Commun. Mass. 
Spectrom., 18: 265-272 (2004) ^;IIB^$t^fc:;^&S>SV^{ir;^^6>(^£pl::^fc;^^ 

y(j>.^ry^4 ^nm brPAGN^^mi-s#^s m^\t^m^^'B^, loo, so? 

#PB5pii-3433oo#<^#j3:|B^<^:;^^^ Iclip CT<ik>^<z)'fb-a'#; J3:>Eti- S 

m%mmm t> b < ^ -e. ^ti^^timmmw (a) i: ^ao^f^w (b) t 

15 (^)»Jt^?il^ • J;bl^UT. (a)/(b)J:b C 'fc U < (a) / (a) + (b) J:b] jO^it^JP* fcf* 

(b)/(a)+(b)it;5S^l^^i>LTV^t^.^^. ^^'fli^f^f^JIMWf^iirM^j^^^^i-^ - ^ 

■^^^mi^ti^o ::L^xMit(D^W}miim^mm^ti-r. mmm. mm.m. 

$ ttfc 7 b ^t*;3iS^ ^ i- S m^\^ (a) (=PAG) / (b) (=^^m) Jt 

(a) (=PAGN) / (b) (=mmm) ^i)^m. o&.±x mwi-^nmrnmrnm^x h 
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-^mxh^. moxmmff»m^(Di^M^m^^\'^xit.^'\i:^i^ y^^i/^o^^ 

ir:5^tf)^X^^o 

m^. mMimm'^mKmmir^m&. '^^ti^xmnrntmnm^i^^'mm 

m L fcUP^ fp(D(ed PAG/PAGN* fc f^Phe PAG t> U < f^PAGN {cl ^ § i^m^^ \^ *5 

mitm^-mh±m^^m(D'f^m:^mKm^xmmi-rctmmx^^o *fc. r. 
25 :lx mmi tj,^. mm<D^M(D^m\^mhT. m'mmm^<ommm mnm) . 
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f^jt^tt y t° m:=f—-y^m. =^—^>\i'^y^m (a~cm) , 

5 b;:^-7"c2— /kjkJM. uy^J^m. "r^-^y^ :^m. (GMl) 

Ma^-f-s^mtL-c. m^immjkm. ^^Jikmitm. mmm^ts 't-mmm. mm 
sf. sr?^. Bfm^s mmm. m^m. r/vy^^^-^-ms 't-mm^ ^x:^%m^9^ 

^^bf*. ^^^;?i^?3^S#^-^60^^;d5$q]$!j$^Sfc:&?)f^. PAG/PAGN-^^ 5 ft 
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10 |55^9#^^PSS$:rtJ^c^V^;as, 1m.i^^^t^h(D-dm^l^^\ iO^ffl^^^s^^^^tp 
H] . C"cD 5^.^^^5^v^e>t^So -hlB^i^^UTf^. ^^-cj:b?&tt(Z>;^: ^ :^<e^ 

hJcl-g-^tb^^^f*. M^f^>I^H#fF05,lOO.8O7-^5e^#{C|B 
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^t^^thx-^^o wmmwi^). m'^mw(h)\^^ mmnxmm^ 

nx\^^xhmm^tixv^fj:< i:t>j;v\ mm^w(a)^xxfy^Tciim'^mn 
(h)f)tmmMxmm^thx\,^fj:\^^m^. ^^m(D^iyhi^. mmm^^^i^^ts- 

^xh<> x:^mm (om^m^i^ ^ m'^-r ^ © -tri^ v ^o 

15 

mmmi (##mi) 

?Lsis^(DBnMi^mm'M&^B\%^:i'r:zt\tm^^nx\^^f^\^^sm(om!^ 

25 :7/V^y;^b (wo 95/01338) ^ T V ^ ^ (WO 93/19749) ^6 y A 

(#>2irBH60-11028) ) ^^mVfCo 
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5ji#(^Crj:CD(SD)IGS9ix b ( 0*^^— /l^X y ^5|c^^|±, m^MMT 
^M) l|475^!j (2002^9^3 0 : 95|2E ; f^i^##32-207/su^ 10.^15 9 : 95^5 ; 
|*!|t#-^32-231/su^ 11^5 0 : 95|2E ; t^;^#-^32-233/su, 11^12 0 : 95EE ; ^ 

@^#-^32-234/su, nM28n : 95|2E ; ^l^#^32-232/su) %A^b^ I^JlM^liH 

mi¥^\^m^nvr^o i^mmii^^(D6mmx(D^m^mn. i7i~2oo g i^mm^ 

10 •^32-207/su : 172~198 ^ 32-23 1/su : 171~198 K^#-^32- 

232/su : 176~200 ^!i^#-^32-233/su : 178 ~ 199 ^il#^32-234/su : 
172-197 g) -efeofdo ro5*>> ^^=^mWl}!^^B\^^XSiT<Dm^t:fT^tlo 

15 -26^:. iB*j-s^4o~7o%. mm^n(DmM.^m8--25mmmtv. mm^m 
B^mm (CR-LPF, :^>^i^/^mn) 7km.7Kt thi^^m^mwL^ 

20 ^w^m/MmxmmRmom\^^$i\^x^ ' i&mMn-^m^mm^^tco 

mW<omMi\-i.&.T(Dm^Km.^\^fCo in. LDsof^^^^J^^^Summary Basis of 
Approval (FDA)^#MUfCo ] 

T^yt^x:^:^ : 100, 300^0^1000 mg/kg/ 0 (LD50: 3000 mg/kgi^±) 

25 -r ^ ^ > : 100, 300^1)^1000 mg/kg/ 0 (LD50: 1807 mg/kg) 
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^n^Zfy : 100, 300:S:t^lOOO mg/kg/ 0 (LDgo: 914 mg/kg) 

f> ==^^%yy zs:^-y : 100, 300:5.m000 mg/kg/ H (LDbq: 1190 mg/kg) 

5 : 10, SOS-tJ^lOO mg/kg/ P (LD50: 145 mg/kg) 

: LDso<^l^2/3*^i^ffi»^ bl^Ts <iiri:b^3't?|l^l^fco 
^-r^ y ^ : 60, 200At)«600 mg/kg/ 0 (LD50: 900 mg/kg) 

iffiS : LD5o<^^2/3*^]^ffi*^ b^Ts <2ri:b^3-e|^CfCc 
i^na^^^ : 25, 75^T^250 mg/kg/ H (LD50: 330 mg/kg) 
10 : LD5oC^I^2/3*^?^ffl»^ US^T, ^J;b^31?M CfCo 

r-^^'iS'v^^ : 75, 250:S.tJ«750 mg/kg/ 0 (LD50: 1275 mg/kg) 

:LD5oC0^^2/3*^]^ffi4^bi^T> ik^m^XW.'C.f^. 
^/V-^dr^^y : 60, 200:S:"a^600 mg/kg/ 0 (LD50: ^5^) 

: lMra^#-t^Jl^^^5^e>tt5*^i^^»i: Lmr, <^i:biS^3-ei^ Cfco 
15 :7/W;r^-fe^>' : 30, 100^ t;?300 mg/kg/ 0 (LDgo: 452 mg/kg) 
as : LDso<^i^2/34:Sri^ffl4^ Ui^AT. <2ri:bi^31?^iCfCo 
n f : lS:t)^3 mg/kg 

as : jfiLW2^8/Ii)IIR5!m;as;?^^P,tb5^*^;^^*^ U, ■?:(^l/3ffi*^ig;ffi* 

20 T y :7 n : 30:S:tJ^100 mg/kg 

as : jfiLl^2^e/li)jm^jOS^e>^§ffi»^i«^*t U, ^(^l/3ffl4^jgffi» 

p y A : 30:S.D^100 mg/kg 

as : jfiLW2^e/»)Jiiit5!m>as;2^^ejtb;5ffi*^«>^*t L, ^<z)i/3ffl*^1B>m* 

25 bfCo 

: 0.5 w/v^pi^/W-fe/V-n—;:^^?^ 
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^^j^T#> ir^x(DmmK-D\^^xBm. wm. mm. m^^xj^mr^m 
5 y :y^m imn.Mm^-^mi^-^\^^x\mm. wm. 'tm. mm. m mw^^^ 

^ft. ADVIA120 (^<yC^/V;^f^jU;V') , E-4000 (^^ :^ ^ ^^V^-C. 
25 ^^ttJ&d^ofCo 
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mMm2 

5 7!|C?^T<^>t^^{-UT#^bfc:o mim^. 1500 Xg, lO^^-^jt'L^b. ±^^1 mL 

^U^^-T?-30'C-e^#Ufj:o 

10 fflbfco M.7k (DgO) f^ISOTEC. INC (USA) J; >9 . NaH2P04 • 2H2O, Na2HP04 • I2H2O 
f*M:^'fb^ C^M) d^e>^Abfcio Sodiixm 3-(trimethylsilyl)-propionate- 
2,2,3,3,-d4 (TSP) mSOTEC. INC (USA) d^^j^Abfdo NMR;^^:^ b/KZ)?!!^ 
fiUnity IN0VA600 (Varian) (^H ^^M^^Wc 599.59 MHz) ^'feffiUfCo 

y >'^i^®?^f*iy.T<0 5 (^SiMbfCo NaH2P04 • Zn^O^^m V^XmO. 2mol/L 
15 NaH2P04^?^*5 J; t)«Na2HP04 • 12H20^^ffi VXMiO. 2mol/L Na2HP04^?^^^M Ufc 
nW^Bi^V. pHy<— i5^§r>^V^T^pH=7.4l^BiSUfCo 
f^^U^P^I^t UT. TSP^^llnimol/L(^M^7fe;5 J; 5 JcMTKff 

^^3|SI-500AtL^:n$/-<>' K/V':7{^$g|5tb. ±|By ^^i^«?^250/iL^»Pb 

20 xmio^mmM.xmn\^f-^. mio^c, isooorpm-ei^io^rBim'LN^iib. 
25 b. umf>^^^-r^'^xmio^Mm\^±^. ^mm. ^=^—:=-iy^f. 90° 
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—^^mmi^tco m:^^m-i^T(D^^\<i'^iy h\^fco seqfii c^-^/v^^^ 

^Ij) : tnnoesy, sspul (steady state pulse) :n , ss (T^V-^^^-Y 

>-) : SHI, mix (^S-a^^^) : 100ms. sw (^^!jifii) : 8000Hz, np m^^^ >^ 
h^) : 65536 /K-f >^ h, dl (#t>^P^) : 4. 904sec, satpwr iMM^^'P' : 
5 lOdB, satdly (MI^^W) : 1 sec, ^^0^ : 64|1I 

^ ^ b ^ : 65536 :^ ^ :y h , ^ 4 V ^ : exponential window 

function lb=0. 2Hz 

>fe^^^> TSP(^p<^/vi>'i?'-^/v^oppmi vxmm(Dm^^^n^fto 

10 ACD/SpecManager (ACD Labs, Canada) ^-feffi 9 ^MlE=^, PAG 

(3.68ppm) ^ ^UT^:=^:y (4. 06ppm) ^ M^M (7. 83ppm) (^i^if "^/Wgt^^ 
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:^dr*fe^>'#m) ^ PAG/IS^MJ:b. PAG/(PAG+M^^) t ^ 

^^:^A■rSPhe»i^^s^^>U-CV^;5:^^i?), ?kGM(Dm^t^^m(D^m t l.fz.^ 
10 ^?S!j<D^^^S<gTi-S Rrti'l4:dSfc6cO}^^L. PAG/M^^i^b^fi^i: Ufc 

#-a^. Phem*<^mbl^:^#^^tt-f> ^fc:PAG/(PAG+M^^)J:b^*g^^ Ufd 
(PAG+M^m) *;aspheiS^*^^Ufe-r§(^-i?^ ^@^S(j^^O^St?it^^l-M 

*fc. PAG/MmmJ:b. PAG/(PAG+^mm)i:b^^t^i:-r^ i:. ^u/v-^ru-^i^ 

'^'r(D2m(0-^WM^^^^t^l!^lll-X^ PLsis/s-teatosisf|^tt<^^^^^ 
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5 70%. if#^^(^i^^[H|^8~25lHl/^Mi: MP>g^^fil2^^/0 (^itT^ 
^ : ^tfr 7 7 ^) iblfco mm\^\i^ym.m.^\^f^mBUPc (Certmed 

Primate Diet #5048, PMI Feeds Inc.) 7K7t;!K i: ^> I- i * l-^^ $ 

T ^ n : 60S:t;«300 mg/kg/ 0 

: t h-e(^ft*^#»<^i^i0'fg^:s.-a«50'fg^^ ufdo 

-</V^dr<xy : 60 mg/kg/ B 
15 : Y-^(0%^-m(0\Q'^h L-feio 

^Ml^ : 0.5 w/v%p«^/v^/vn— 

S^lt*5 mL/kg/ 0^1010. 7 0 ramiJ^ P Ufdo 

^-^i^T^^ -r-<Tco«J^^^^ov^xlfli^i. im ii^fej^tj^j^^j^ 

y :y^<^m(D'^M^^4K^-f-o T 5 ^^0300 mg/kg:S:tJ«^/V^^^>^ y ^ 

(D60 mg/kgS|-e}*^mby >'^-^^^<^ii^JB:^3j;D«V>-rttd^c^;^65^'B'jc*5ft§ 

25 mmm.u^^^\\:.t^m.^ h^f^^ r ^-^ ^ (d^^ mg/kg . 

PLsis/steatosis O fl ^ ^ b 5?i^ o fc o fi^ 1^ *5 V^ T . 
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fe-^ft (mg/kg/B) 
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vinL/kg/ p J 
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iii!^ (M) 
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Ere 


1. 31 


1.05 


1.22 


1.10 


m'PPfilW DayO 


1. 55 


1.87 


1.11 


2.17 


H^i^ Day 2 


2.14 


1.79 


3.04 


1.43 
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2.48 


3.87 


T 17. 62 


T 12.89 


Pre 
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Day 2 
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Tl9 
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Day 6 
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Tl3 


T22 








mm : mms^^it 


m : fs^isa^p 
mm : mm^\^ 



-: mS^^U T :iiJ#[> i -.im.. PAGN: 37 3z=i/UT-fe5=-/Vi^^l^i? 5 V 
0.5 wM^^/P-fe/vn— 



PLsis/steatosis^^}3: <t S^ff'PAGN/JIIM^i^bO^ltl 

^»Jf-/V(D^^t&»3ra (Pre) , n-^^B (Day 0) , ^^2^1)^6 0 (Day 2, 

6) (D^6^^B:tTcD#MS:$l^^b:^Co 1500 Xg, l05>ra3®'il^U. ±m 

(DgO) f^ISOTEC. INC (USA) X f) . NaH2P04 • 2H2O, Na2HP04 • 12H20f*P:^'ft:^ 
(M^) '^^^MAVfjio Sodium 3-(trimethylsilyl)-propionate-2, 2, 3, 3, 
15 (TSP) (ilSOTEC. INC (USA) d^e>^AUfCo MR;^^^ h /K7)?|iJ^}^ Unity 
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INOVA600 (Varian) (^H ^H%mUWc 599. 59 MHz) bfCo 

b T . ^^mo. 2mol /L NaH2P04^?^:j3 J; tJ^i^O. 2mol/L Na^UPO^mM^MM b 

^mMvxmo^mmm.x-mw:\^f^^. miox:^ i3ooorpm-t?^io:9-ra]^'i>^si 
10 m^^eo jx Lmti\i bTto 

^dS^^i-;5*-c|^iOr9-:65ceufc:m^ r9-^tis '^^—^-lyi^, 90' 

seqfil (^"^/W^^ : tnnoesy, sspul (steady state pulse) : n (^!7) , 
ss i':fU^^^l^) : 8[hI, mix (U^^W : lOOmsec, sw (tlM*!) : 8000Hz, 
np hWa) : 65536:^^^ h , dl (^ib^W : 4. 904sec, satpwr 

(mM^<Vf—) : lOdb, satdly (^§1^^^) : 1 sec, ^^HI^ : 64|1I 

65536^-1' h, 1^7 ^ >' K !:> : exponential window function lb=0. 2Hz 

ACD/SpecManager (ACD Labs, Canada) ^^ffi 9 ^ I^^IE^, PAGN 

{^oV^Tf*7.42ppm (t, 8.0Hz), M^^JiloV>T f*7. 55ppm (t, 8.0Hz)«^V^" 
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PLsis/steatosisp^Itli^ {T 300 mg/kg, 60 

PLsis/steatosis#f|^Itl^ iT^:^^ti:y; 60 mg/kgS#lt|f^) ^fi, 

5 i^, PLsis/steatosisfiBi&i^^f*^ Mmmti:i:m\^xmmmt?AGN<Dmwm 

t> ^ X X h o tc if> ^ PAGN/ H ^ m Jt ^ ^ t bfc^-a-f- 
10 ?Lsis/steatosism^it^m^lE]^<m^ir^^ti)^X^fCo ^(7?^;^}^. PAG 
^> b < flPAGN(^it;tJP(^^^*i^ i: i-Stt65i5<DPLsis/steatosisi^^|iJ:;^&lC>Eti-S 

15 (1) ^PAGN^#:. ^m^B^i^(DmM 

PAGN^^H#fF^5, 100, 807^mMm(ommm i (D:^mK^oxmmir^o m 

PAGN-!>-JXjfiaL^tT/W>^^^ (BSA) 3 ^^i^^oLy— h*5a:tJ«MM^-BSA=i >^i?ci.<5^ 
20 (FCA) i!?SfPUfc:^. jttlttr^f-^^ (B^^J^^Us #:S2. 7~2. 8kg) Jcl^P^S-^ 

mWim^^^iSa^^'^v. Mm.x2. smm^MM. 2000 xg (4000 rpm)-eio^re 

M't-vxtfisisLm^n^o skmi^^^-f- h V ^ j>>^{>-m-r-^mj]i\vxmm^'^^. 
m>L-^mvxitm^mi\^\^. v>'mmmm (pH6.3) iz.mm^. mmmmi^m^ 
25 X4x:x5mmm^vf^m.. mm^m^^wi:\^x^h\^-^mmir:5o ±m^m 
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(2) PAGN. M^^<^^m 

5 JilB ( 1 ) -t?# h ttfd ^ i^ '^^PAGN Ig6*5 J: TJ« i^ ^mJHS^IgGCOBSA^^ 

Full-Range BEACON mm^U) 2000^ffiV^-r, :7/V';^-]/-fe^ ^/O^^^Kl^^^ 
^ :.490 nm, ^^^S:S: : 520 run-T?. V^'(^^^^MliH^;ft : 350 run, 
10 ;R : 390 nin^-=ett^^tt$iJ^i-:5o i^*?)PAGN*5 J:U?MM^(^il^^^^^ffiV^Tft 
m Lfc^A^d^ e5^^)^4'<OPAGN*5 j; tJ«^^^*^-^tt^^^^ttii-So 

PLs i sW^'it^^^-^ i<:.X^m ^mmM^ ^ -U^PAGa^^^LC-MS/MS tc: J; § 

5Mm(DCT3 : CD (SD) IGS 9 5/ h (0 ^ — /VX V ^^—m^^^. ^^^^T 
20 ±m) miOOm (2004^11^160 ; ^il#-^34-351/su) ^A^bs ItlMf^flKb 

~26t:. ^B^m^40~70%, ffliS^cr)mmilI^8~25|Hl/^Wt L. flgg^^^ 
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^mm- (CR-LPF. :^:yi^/^^mm ^-^^^ TfCTi^i fc'^jJJliSfSl^m^^ 

T ^ :^^xi : 300 mg/kg/ H 
^ ^ :7°9 ^ : 100 mg/kg/ 0 
^^^iy:7a:^:y : 100 mg/kg/ 0 
V> :60 mg/kg/ 0 

10 : 0. 5 w/v%p< ^;v^/vxi^:;^m^ 

n-^mmo mL/kg/ 0 ^1 0 im, 70 rastfo^p^^i-j; >9 ^-^ufco 

U^^. 1500 Xg, lO^^-^JS'L^b. -htt^l mLi^±^mbT-^-r a^^ — 

fCo ^^i^W UT'feffi bfcM^^CLot No. PKE1876, ^»99. 8%) *5 J; t)^ 
PAG (Lot No. PKG7583^ -^*99. 4%) f^fP^M^ j; !9 ,MM^-d5(Lot No. H63P3, 
dS'fb^gg. 3%) f^CDN isotopes J: .PAG-d4 (Lot No. B18607-060-17 , d4>fb^ 
20 100.0%)fi-r ^-^^!>^-t?#j?feUfc:t>(©^-?:tL^^ti^A^bfCo T-fch^by/KlH 

HPLCv';=<>7^ Af^LC-lOAD^pi^^^ A (.ft^^f^Bf) ^ . MS/MS 7^ 
API3000 (AB/MDS SCIEX) ^-feffi UfCo 
25 ^S^)!S|-*fcif*QCt*5|S|-20 ;i L{C50%r -fe b MJ /VSr20 /z L.J^M^-d5*5a;TJ« 
PAG-d5©50%T^ h::^ h y /V^^(|^|fP;^p^, I.S.)^10 AL*5j;T^50%r^ h 
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mL^»PU5#^^#bfc=^.maT^13000 rpin.5^ra3S'LN5)-SI b^^Co 
]^*i>Jh^t20 AiLSr^S&UHPLC#^lij1^((A): (B)=95:5,v/v)^l mL;&P;t. 10#^^ 

: 5000. 4000. 2000. 1000. 500. 200. 100:S.t;^50 ^ g/mL. PAG^i^ : 
1000. 500. 400. 200. 100. 50. 20. 10^t;?5 fig/mLo 

XfOC-U^mU UfCo * fcQC-H^lO maol/LmmT J>.7kmmX 20mi^^$i 

U.QC-L^igMb^o 

HPLCl^ <t S ^ n h ^Mi^ i-ti^M:^ 9J^t UTL-Column CDS (^^^ ; 5 urn. 
\Hm;2.1 mm, ; 50 rm^it^l^Wm^mm) ^m^\^9i^^'^ h^- 

15 ^MUfdo #I{l5f=B(A){c:filO mmol/L!limT>'^^!>A/!lt^ (500:1. v/v)^.^ 
Sj^(B){C}*T'fe b y/V/Ht^ (500:1. v/v)^ffiV\^m2 mL/min. -Cil^^i^ 
bfCo i^'^ v':^ b A {i^ltl^ (B) Mi^^O^ iS^mmi^m) 5%^^ 5.3^^^ 

-t?60%.^(^=^3.2^9-^'ei^80%^'eil:j||^}^_h#$^fCo ^<^=^5:9-*'T?80%t?3^ 

20 /ce:l3.;^-r s/^^^^V-<7^:7^^^v^.^^ff^rm^3. 0-4. 5^©^m^^^MS/MS(c:^AS 
■lirfco ;?;9A?a^j^40''C.i^>'7°/vaA*{:il0 juL-e^^^ff^^iSbfCo 

>— Kt?Oselected reaction monitoring (SRM) J; -^T ^^■^'^Itffi bfCo -i 
4 :tl^^^tl^flMW:M ; 180 Da-^105 Da.PAG ; 194 Da^91 Da.,^^^d-5 ; 
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185 Da-^110 Da,PAG-d4 ; 198 Da-»93Dal;i^^bfCo 

5 

^5 

n^'hn— 7V 1401,3+729.4 92. 5 ± 46.6 0.0709+0.0334 

T5;e-^'n>' 894.9+144.2 765.9+301.6 0.8850+0.4434 

-f^lIT^^^V 888.9+249.2 291.9+ 75.7 0. 3385±0. 0977 

a:.l^ 800.3 + 483,2 292.6 + 178.1 0,5169 + 0.5311 

y 869.3 + 240.8 188.0+ 78.1 0. 2178±0. 0919 

i)5pj^^ii:+SD (n=4) 

V) (D T^no^t m^m <D^mi^>^ nmx^ ^ . ^^o^ ^(Dmmm. pagcd^^^ 

^;aSfp>|^-e# 5;feJ6^Plsis/steatosis^?l!l&JC*5{t5x PLsis^^'|40#M^3fi 
15 m^JK^^lJ^RTtltt 

20 x^x^mxh^o 
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5 0:2^-emm^tbfcii#lg2 0 0 3-4 3 4 1 5 1 (ttJiHB : 2 0 0 3 

^1 2>g 2 6 0) *5j;t)«#02 004-168849 (tHJSH : 2 0 0 4^6 M 

7 0) ^mmt'Lx:^^. ^(DiHmt:^mmm\^±x^^:^^^h(D'(:h^o 
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10 ^wmt-r^:&mo 

15 ^m^cD^m 1 iB^<^:;^&o 

6 . ^mMmz.mif^mm.rmmi^mi^f^\t.^(Dmi^Mm(Dwm:i5mx^<>x. 

20 (1) mWiMmi,'0W^\^fzMPc^(O{a)'7 a^=^;vr^^;v^^]} ly^^^m^/h 
25 (2) M#©»i:b^fi^^LT^ifSr^T9r^^#tl^i-t-S;&-&o 
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